A search for a high mass tt resonance in pp collisions at √ s = 7 TeV at the LHC is presented.
I. INTRODUCTION
Many models of physics beyond the Standard Model (BSM) predict the existence of new resonances that decay predominantly into top quark pairs. The top quark is unique among the known matter constituents. It is the only fermion whose mass is very close to the scale of electroweak symmetry breaking. Partly due to this reason, the top quark has a special treatment in many BSM scenarios. These include Kaluza-Klein (KK) excitations of the graviton, gluon as well as other gauge bosons which couple to top quarks [1] [2] .
This note provides a description of the search for new heavy particles decaying to tt pairs in the dilepton channel by the ATLAS experiment [3] .
Two variables of particular interest in this analysis are the total transverse momentum, H T , and E miss T . H T is defined as the scalar sum of the transverse momenta of the two identified leptons and all the jets in the event above a 25 GeV threshold. E miss T is the missing transverse momentum from the escaping neutrinos from the leptonic W boson decay.
In the absence of any significant signal, limits on the production cross section times branching ratio (σB) are set for a series of resonance masses using a template shape fitting method. The limits on σB are translated into limits on the resonance mass using predictions for a Kaluza-Klein gluon resonance in the Randall-Sundrum Model.
II. EVENT SELECTION
The data analyzed were collected in the period from March to July 2011, corresponding to a total integrated luminosity of L = 1.04 f b −1 . The selection of tt events makes use of reconstructed electrons, muons, jets and E miss T . Electron candidates are required to have transverse energy E T > 25 GeV and pseudorapidity |η| < 2.47 (the pseudorapidity is defined in terms of the polar angle θ as η = − ln tan(θ/2)). Muon candidates are required to have a transverse momentum larger than 20 GeV with |η| < 2.5 and to pass cosmic-muon rejection. Jet candidates are required to have a p T > 25 GeV and |η| < 2.5.
The event selection is driven by the topology of the top decay. Each selected event is required to have:
• Satisfied good data quality requirements.
• Been triggered by either a single-electron trigger with a threshold of E T > 20 GeV or a singlemuon trigger with a threshold of p T > 18 GeV.
• An offline-reconstructed primary vertex with at least five tracks.
• Two or more selected jets
• Exactly two oppositely charged leptons (electrons or muons) with a dilepton invariant mass greater than 10 GeV.
Following this, two samples are defined, a control region, depleted of signal and dominated by Z+jets events, and a signal region.
The control region is defined by a cut on the invariant mass of the two leptons, |m Z −m ℓℓ | < 10 GeV and is only used for the ee and µµ channels. The signal region has two separate definitions. For the ee and µµ final states the following cuts are used: E 
III. BACKGROUNDS
The main background to KK-gluon production is the irreducible Standard Model tt production, which features an indistinguishable final state topology. Background sources also include: Z + jets, single top production, diboson production and "fake" i.e. QCD multijet and W +jets processes where one or two jets are misidentified as leptons.
All background distributions are derived from Monte Carlo (MC), except for the fakes which are obtained from data. The contribution of these events is estimated from data [5] . The signal MC is generated using MadGraph interfaced to Pythia. The number of jets in the Z+jets background is normalized to data in a control region and its contribution in the signal region is normalized to data (for ee and µµ decays) using a Matrix Method technique, inclusive in jet number [4] . The background predictions in the signal region are listed in Table I . The MC is normalized using the ATLAS luminosity measurement. The validation of the H T + E miss T distribution in the data control sample is shown in Figure 1 .
IV. SYSTEMATICS
Sources of systematic uncertainties were studied and a non-negligible impact on the analysis was found from the uncertainty on:
• Lepton energy scale, reconstruction, identification (ID) and trigger efficiency.
• Jet energy scale and resolution.
• ISR/FSR modeling.
• Choice of PDF. Single top 98
Fakes 96
Total background 2550
Data 2659
• Dependence on choice of MC generator and parton showering model.
A 50% systematic uncertainty was also assigned to the fake background estimate derived from the uncertainty on the misidentification rates. The effect of this systematic uncertainty was found to be negligible.
The largest systematic variations on the background prediction was from the jet energy scale ( 7%), lepton ID/trigger efficiency ( 4%) and the tt generator dependence (4%). For the signal the greatest was the jet energy resolution ( 6%) For the above systematic uncertainties both rate and shape dependences were computed. Further to these the luminosity (3.7%) and cross-section uncertainties for tt were included as overall rate changes.
V. STATISTICAL ANALYSIS
We choose H T + E miss T as the discriminating variable for this analysis. This variable is strongly correleted to the tt invaraiant mass, which due to the missing neutrinos cannot be directly reconstructed. A comparison of the H T + E miss T MC prediction and observed data including a hypothetical signal is shown in Figure 2 .
For the statistical analysis we construct a binned likelihood function based on Poisson statistics for signal and background for each bin of the H T + E miss T distribution. Sources of systematic uncertainty are included as nuisance parameters in the likelihood function.
A p-value based on a likelihood ratio technique that compares the SM only hypothesis to an extension of the standard model that includes a KK-gluon is calculated. The p-value was found to be 0.4, consistent with the SM only hypothesis. Figure 3 shows the 95% C.L. exclusion limit on the cross section times branching ratio. Details of the cross section calculation can be found in Ref. [4] . The coupling of light quarks to the KK-gluon is varied by scaling the strong coupling parameter g qqgKK /g s in a range from 0.2 to 0.35, corresponding to a theoretically viable range of values. Table II lists 
VI. CONCLUSIONS
The ATLAS detector has been used to search for high-mass resonances in the dilepton tt final state. The H T + E miss T observable is well described by the Standard Model backgrounds. We find no significant excess at high H T + E miss T in the data, and set limits on the cross section times branching ratio for KKgluon production as well as upper limits at 95% C.L. on the mass of the KK-gluon in the Randall-Sundrum model of 0.84 TeV.
